This paper reports the results of two separate case-control studies of breast cancer which included questions on exposure to tobacco and alcohol. One study used hospital cases and hospital controls while the other looked at cases identified during mammographic screening compared with normal screenees. Both studies used the same questionnaires and methods to obtain information. The main purpose of the studies was to investigate the relationship between breast cancer and certain aspects of fertility and contraception (McPherson et al., 1987) . These two studies provide a unique opportunity to relate differences in calculated relative risks for breast cancer to the way cases and controls were selected.
S_mary
The results of two case-control studies of breast cancer which included questions on exposure to tobacco and alcohol are reported. One study included 998 hospital cases and a like number of matched hospital controls while the other included 118 cases identified during mammographic screening and a like number of matched normal screenees. Both studies used the same questionnaires and the same methods to obtain information. The results with regard to cigarette smoking differed between the two studies. The hospital-based study showed a decreased risk of breast cancer with increasing amounts smoked ( In this paper we do not present a comprehensive literature review as this has already been done by others (see Baron (1984) for smoking and Longnecker et al. (1988) for alcohol). Rather, with reference to some new data of our own, we hope to show how conflicting evidence from different studies, at least of smoking and breast cancer, may be reconciled in terms of the methods used to ascertain cases and controls. Baron (1984) This paper reports the results of two separate case-control studies of breast cancer which included questions on exposure to tobacco and alcohol. One study used hospital cases and hospital controls while the other looked at cases identified during mammographic screening compared with normal screenees. Both studies used the same questionnaires and methods to obtain information. The main purpose of the studies was to investigate the relationship between breast cancer and certain aspects of fertility and contraception (McPherson et al., 1987) . These two studies provide a unique opportunity to relate differences in calculated relative risks for breast cancer to the way cases and controls were selected.
Subec an mwt
Between 1980 and 1984, 998 married women aged 25-59 years, newly presenting with breast cancer at eight hospitals in London and Oxford, and 118 women aged 45-69, diagnosed at the mammographic breast cancer screening clinic in Edinburgh, were interviewed by specially trained nurses. For each London and Oxford patient a married, age-matched (within the same 5-year age group) control was selected at random from female patients in the same hospital who were judged to have conditions which were not associated with breast cancer or with contraceptive practice. The controls in Edinburgh were randomly selected from among the normal screenees. The response rate among women asked to take part approached 100% in both studies.
The same questionnaire was used to collect the data in the two studies. As well as information on cigarette smoking and alcohol use (number of cigarettes smoked and alcoholic drinks drunk daily before onset of current illness (or corresponding period for screening controls), age at starting to smoke, history of ever being a regular smoker), data were obtained on socioeconomic status, reproductive variables (including age at menarche, age at menopause, age at first term pregnancy, number of children, details of oral contraceptive use) and other potentially confounding variables (including family history of breast cancer, weight and height).
The data in both studies were analysed using a matched pairs multiple logistic method which yielded relative risks for Br. J. Cancer (I989), 60, [70] [71] [72] [73] different levels of tobacco and alcohol use adjusted for socioeconomic, reproductive and other variables.
Reslts
The relationship between smoking and breast cancer in the two studies is shown in Table I . Smoking appears to be slightly protective in the hospital-based study, especially in the older women. In the screening study, however, smoking appears to be a risk factor. The results presented show adjusted relative risks. However, adjustment made no material difference to the nrsk estimates.
The relationship between alcohol and breast cancer is shown in Table II . There is no hint of an association in either study. As with smoking, adjustment for potential confounding variables made no important difference to the risk estimates.
D6uson
Considering the smoking data first, our results are consistent with the observation of Baron (1984) (Schecter et al., 1985; Brinton et al., 1986 Variables included in the model were the same as those shown in Table I except that alcohol was not included while smoking was included.
BJC-F J. MEARA et al. Case-control studies can also give misleading results if the effects of important confounding variables are not considered. For example, leanness and low social class are related to increased rates of smoking, and may also be protective against breast cancer (leanness may be protective only in post-menopausal women). Any study not controlling for these variables might give misleading results. Neither of the two most frequently quoted case-control studies which previously reported a significant protective effect of smoking controlled for both of these variables (Paffenbarger et al., 1979; Vessey et al., 1983) . Therefore the protective effect that was found in these studies may have been exaggerated for this reason as well as for that already described. However, our finding that controlling for these variables (Hiatt & Bawol, 1984; Schatzkin et al., 1987; Willett et al., 1987) .
A major problem in interpreting the published studies of alcohol and breast cancer is the wide range of alcohol doses considered. This is shown in Figure 1 , which presents our results alongside those from four major published studies (all included in Longnecker and co-workers' meta-analysis). It has proved necessary to plot the alcohol dose on a log-scale to make the figure of manageable size. As can be seen, the three recently reported cohort studies have all shown an increasing relative risk of breast cancer with increasing amounts of alcohol (Hiatt & Bawol, 1984; Schatzkin et al., 1987; Willett et al., 1987) . However, the amount of alcohol needed to produce a relative n'sk of 1.3-1.4 ranged from about 1 g per day (one drink per fortnight) (Schatzkin et al., 1987) through lOg per day (Willett et al., 1987) to 60g per day (four drinks per day) (Hiatt & Bawol, 1984 (1987) has pointed out that the cohort studies of alcohol and breast cancer have generally been conducted among special sub-groups of the population so that the results may not be generally applicable. Case-control studies are less likely to be subject to this type of bias. However, the disparity between the results of the various studies cannot easily be explained on this basis because the two best studies (in our view) which have used true population controls (Webster et al. (1983) . casecontrol study; and Schatzkin et al. (1987) , cohort study) have nevertheless drawn different conclusions. Our studies, which might be expected to include patients from different social backgrounds, drew the same negative conclusions about alcohol and breast cancer.
In summary, our results suggest that bias in subject selection in case-control studies may not be such a significant factor in the interpretation of studies of alcohol and breast cancer as it is in studies of smoking and the disease. However, we feel that the hypothesis that alcohol is a risk factor for breast cancer still remains unproven. Although the recent meta-analysis reports a positive dose-response relationship, the heterogeneity of the data on alcohol dose make interpretation very difficult.
